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Model Resolution Prognostic variables 
set for R ensemble

Prognostic
variables set 
for S 
ensemble

Air temperature 
variable

Initializa-
tion method

BMRC (Zhong et 
al. 2001; Colman 
et al. 2001; Des-
borough,  1999;
Desborough et al. 
2001)

T47 surface temperature;
soil temperature; 
available moisture in 
root zone; canopy 
moisture storage;
snow

available
moisture in 
root zone

air temperature at 
the lowest model 
layer (~50 m AGL)

type C

CCCma (McFar-
lane et al. 1992; 
Boer et al. 1992;
Verseghy 1991,
2000; Verseghy et 
al, 1993)

T32:
3.75° × 
3.75°

canopy temperature 
and water, snow 
temperature, depth, 
density, and albedo, 
soil temperature and 
moisture

Soil mois-
ture, ice  for 
all 3 layers 
(depth of top 
layer is 10
cm)

diagnosed 2m air 
temperature

type C

CCSR
(Numaguti 1993; 
Numaguti et al. 
1997; Nozawa et 
al. 2001)

T42 surface temperature; 
soil temperature and 
moisture; frozen soil 
moisture; canopy 
water and temper-
ature; snow

soil moisture 
for all layers 
except the 
surface layer

air temperature at 
the lowest model
layer

type D

COLA (Kinter et 
al. 1997; Xue et 
al. 1991, 1996; 
Dirmeyer and 
Zeng 1999)

T63
1.875°

soil temperature and 
moisture for 3 layers;
canopy interception; 
snow

root zone 
and recharge 
layer mois-
tures

canopy air space 
temperature

mix of type 
A and E. 

CSIRO-CC3
(McGregor and 
Dix 2001; 
McGregor 1996; 
Kowalczyk et al. 
1994)

2° × 2° soil temperature, 
moisture, ice; snow 
variables; canopy 
water reservoir

soil moisture 
at the 2nd to 
6th levels

1.8m screen air
temperature

hybrid of 
types D and 
E.

GEOS (Conaty
et al. 2001; Sud 
and Walker 
1999a,b; Mocko 
and Sud, 2001)

2.5° × 2° soil moisture; ground
temperature; canopy
temperature and 
water amount; snow
temperature, amount 
and density

soil moisture 
at root zone 
and deep 
recharge
layers

interpolated 10-
meter above the 
ground

modified
version of 
type D
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Model Resolution Prognostic variables 
set for R ensemble

Prognostic
variables set 
for S 
ensemble

Air temperature 
variable

Initializa-
tion method

GFDL (Milly and 
Shmakin 2002;
GAMDT, 2004;
but with different 
parameterizations
for boundary 
layer turbulence,
prognostic clouds, 
and cumulus 
processes)

2.5° × 2° single column soil 
water; snow; soil 
temperature at 5 
vertical levels

single
column soil 
water

interpolated 2m air 
temperature

hybrid of 
types A and
D.

HadAM3 (Pope
et al., 2000; Cox 
et al. 1999; Es-
sery et al. 2003)

3.75° × 
2.5°

soil moisture and 
temperature;  canopy 
water and snow at 
each tile

soil moisture 
at all layers:
top layer is 
10 cm deep

interpolated 1.5m
air temperature 

type C 

CAM3 (Collins
et al. 2004; Bonan 
et al. 2002; Ole-
son et al. 2004)

T42,
(~2.8°×

2.8°)

snow properties; soil 
liquid water and ice 
contents; tempera-
tures for soil, vegeta-
tion, ground and lake; 
canopy water

soil liquid 
water and 
ice contents 
below 5 cm 
depth

air temperature at 2 
meters above the 
apparent sink for 
sensible heat

type C

NCEP (Kalnay
et al. 1996; Moor-
thi et al. 2001; 
Pan and Mahrt 
1987); some 
nudging of soil 
moisture toward 
climatology.

T62,
1.875°

soil moisture and 
temperature at two 
layers; canopy water 
content; snow 

soil moisture 
in the 
second layer

interpolated 2m air 
temperature

type B

NSIPP (Bacmeis-
ter et al. 2000;
Koster and 
Suarez, 1996)

2.5° × 2° soil moisture, temper-
ature, canopy inter-
ception, and snow at 
each subgrid tile

root zone 
and recharge 
layer
moistures

diagnosed 2m air 
temperature

type A

UCLA (Xue et 
al. 2001, 2004)

T42,
2.5° × 2°

soil moisture, tem-
peratures; canopy  air 
temperature,
interception; snow.

root zone 
and recharge 
layer soil 
moistures

canopy air space 
temperature

type B
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Precipitation: CCSR/NIES (lat = 1.395 degrees S; lon = 25.312 E)Ø
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(a) Average of ä ΩP(W): 
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(b) Average of ΩP
å (R) minus ΩP(W):
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(c) Average of ΩP
å (S) minus ΩP(W):
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(a) Average of ä ΩT(W): 
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(b) Average of ΩT
î (S) minus ΩT(W):
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